Tumors of the oral cavity are of various origins and can be signs of non-invasive cysts or malignant neoplasms.
A cyst is defined as a pathological space within soft tissues or bones that contains a liquid and is lined with an epithelial lining. The most common odontogenic cysts are radicular cysts (62%), dentigerous cysts (31%) and primordial cysts (3%). They are more common in the mandible (52% of cases) than in the maxilla (46% of cases), with the remaining cases (2%) found in both jaws. 1 In an analysis of the incidence of cysts among patients treated between 1996 and 1999 in the Department of Dental Surgery in Warszawa, Kozarzewska et al. found 340 such cases, 174 (51.2%) in women and 166 (48.8%) in men, with developmental cysts in 9.5% of them. 2 Kramer and Pindborg propose that dentigerous cysts are epithelial odontogenic cysts that arose from the dental lamina following disturbances in the process of odontogenesis. 3 They are accompanied by impacted, embedded or otherwise unerupted teeth. 4, 5 The cysts may have an inflammatory origin from a source such as periapical inflammation from non-vital teeth. 6 They also appear during the course of some genetic disorders, such as Gorlin syndrome or cleidocranial dysplasia. 5, 7 The clinical symptoms of dentigerous cysts include expansion of dento-alveolar bone, facial asymmetry, divergence of adjacent tooth roots, dislocation of teeth, disturbances in teething, malocclusion or local inflammation. 2, 5, 9 The cysts are typically found accidentally during routine radiographic examinations as well-defined unilocular or multilocular radiolucent lesions. 8 The treatment of cysts is surgical. According to traditional terminology, Partch I refers to total excision of the cyst with its follicle and the tooth germ inside, while Partch II refers to a 2-step method of marsupialization or cystotomy. 8 In cases of larger lesions, several modifications can be used, mostly based on decompression by fenestration of the tumor, leading to a gradual reduction of the cyst before its final excision. 4 While the prognosis for surgical treatment is good, a cyst can recur if many epithelial cells remain. During surgery, the tooth germ is also removed from inside the cyst. A lack of treatment can lead to bone perforation or metaplasia of the cyst to the neoplasm.
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Case report
In January 2015, a 9-year-old boy (F.T.) was admitted to the Clinic of Pediatrics, Oncology, Hematology and Diabetology at the Medical University of Łodź (Poland). He had been under regular supervision since 2009 as part of a national program supported by the National Health Ministry assessing the health of children following anticancer treatment. In 2009, at the age of 3, the boy was treated for a tumor of the right maxillary sinus. The tumor was totally excised in July 2009; the initial histopathological diagnosis of rhabdomyosarcoma led to a recommendation of chemotherapy according to the CWS protocol. By the time the diagnosis was verified, 3 full cycles of chemotherapy had been completed. After gaining a final histopathological diagnosis from the international Sarcoma Coordinator for Cancer Treatment, the diagnosis was changed from sarcoma to myxoma, and the invasive treatment was suspended. The boy remained under observation by the Clinic of Oncology with regular magnetic resonance imaging (MRI) examinations; no sign of relapse was found in the right maxillary sinus.
A few days before the January 2015 visit, the patient, now aged 9, had reported a change in the shape of the alveolar process of the upper right side of the maxilla. An MRI was performed in the Clinic of Oncology using T1/T2--weighted imaging with a Fast Spin Echo (FSE) sequence, a T1-weighted FLAIR sequence with fat suppressed (FS) and a T1-weighted FS sequence following intravenous infusion of the contrast medium. The MRI revealed no relapse of myxoma, and showed that the paranasal sinuses were also free from changes. However, in the region of tooth 12, a 11 × 6 mm tumor was noticed with no inflammatory changes in the surrounding bone (Fig. 1) . Digital palpation indicated that the submandibular and cervical lymph nodes were not enlarged, and that a small polyp of mucous membrane, about 7 mm in diameter, with no neoplastic traits, was present in the apex of the left maxillary sinus. The polyp had been visible during earlier MR imaging.
An initial diagnosis of odontogenic cyst was made, and the patient was directed to the Department of Pediatric Dentistry of the Medical University of Łódź for further diagnosis and treatment.
The patient was admitted to the Department of Pediatric Dentistry for an urgent procedure in February 2015. A clinical investigation revealed the presence of a non-painful On the other hand, several studies have reported a connection between the occurrence of odontogenic cysts and neoplasms, and various authors have noted that lesions which appear as dentigerous cysts may have a component of ameloblastic changes in their lining. 9, 13, 14 Mucussecreting cells or even a mucoepidermoid carcinoma may arise in the wall of a cyst. 8 It has also been documented that a dentigerous cyst may transform, or be a predictor of odontogenic keratocysts in later years. 8, 15 These observations might indicate that a connection exists between various pathological processes which share similar origins in the same part of the bone.
In the present case, the decision to perform total enucleation of the dentigerous cyst followed a heated discussion in which the authors compared the use of total incision with a 2-stage treatment. The 2-stage treatment seemed to be more favorable, as many studies stress the advantages of more conservative treatment, preserving the tooth inside the cyst, especially in patients of developmental age. 1, 4 In addition, the patient already lacked a few teeth, including an adjacent upper canine. However, in the light (Fig. 2) . The teeth were not tender to percussion, and the reaction of their pulp was correct. In addition, a retained tooth 52 was noticed, while permanent tooth 22 had already fully erupted on the opposite side of the arch. A panoramic radiograph was performed, and an impacted tooth 12 was observed inside the tumor (Fig. 3) ; the root of tooth 11 was displaced. On the basis of the radiograph, a dentigerous cyst was diagnosed (cystis follicularis). The patient was directed to the Department of Oral Surgery of the Medical University of Łódź, where the cyst was excised. During the procedure, teeth 52, 53, 54 and 12 were removed under general anesthesia (Figs. 4 and 5) . The histopathological results confirmed the clinical diagnosis.
The radiograph also revealed several dental anomalies. The dentition lacked germs for teeth 13, 35 and 45, and microdontic teeth 25 and 47 were found.
Discussion
The occurrence of a dentigerous cyst in the same region as a neoplasm may suggest that the presence of the neoplasm is related to the inception of the cyst following of the aforementioned link between different pathological processes and the fact that the boy had already suffered from cancer, it was decided to remove all the cells of the cyst by more invasive treatment. It should be noted that the diagnosis was not certain until the histopathological verification.
The odontogenic myxoma (OM) found in the patient at the age of 3 is a benign neoplasm that represents around 3-6% of all odontogenic tumors. It can be locally invasive and can be found in both jaws with similar incidence. 10, 12, 16 It originates from odontogenic ectomesenchyme or undifferentiated mesenchymal cells in the periodontal ligament. 8 In a Polish population, Stypulkowska found myxoma to be present more commonly in the mandible than the maxilla, and more frequently in males than females (1 : 0.7). 17 The majority of cases are found in the second or third decades of life, but are also occasionally found in those below the age of 10 (5-7% of cases). 8, 18 While the initial recognition of the tumor is mostly based on radiographs, this is followed by computer tomography (CT) or MRI. The final diagnosis is based on histological results. McDonald-Jankowski et al. reported that the likelihood of perforation and the pattern of the septa in the myxoma are better displayed by CT, while the tooth displacement and root resorption are more reliably observed on conventional radiographs. 19 In the present case, both tumors were initially diagnosed by MRI. In the case of the cyst, a relapse of myxoma was excluded during MR imaging. However, the dentigerous cyst with a tooth inside was visible only in a conventional radiograph. It is difficult to distinguish odontogenic myxomas from similar tumors, and a number of diagnostic errors have been described. 20 Myxomas might be mistaken for dentigerous inflammation or a malignant neoplasm; for example, Basile and Lin described a case of odontogenic myxoma mimicking a fibro-osseous process. 21 On the other hand, Kali et al. reported a gnathic desmoplastic fibroma mimicking a dentigerous cyst. 22 The patient described in the present study had received 3 rounds of chemotherapy before the final, more favorable diagnosis of the tumor was made, and several dental anomalies were found in the panoramic radiograph taken a few years after anticancer treatment. The missing upper right canine (tooth 13) was probably a complication of myxoma excision from the upper right sinus. However, the lack of premolars 35 and 45 and the microdontia of teeth 25 and 47, not directly connected with the site of the tumor, might have been a complication of chemotherapy. In an examination of the impact of chemotherapy on the incidence of dental anomalies like hypodontia, microdontia or short roots, Proc et al. noted a significantly higher incidence of missing teeth in patients who had undergone chemotherapy in early childhood than in the controls (31.14% vs 9.21%), as well as a greater incidence of microdontic teeth (36.06% vs 2.87%). 23 Although hypodontia is most often attributed to genetics, in the present case an interview with the immediate family members excluded this possibility. The etiology of microdontic teeth is not well evidenced; however, microdontia is believed to be mostly caused by harmful factors disturbing odontogenesis. 23 The patient in the present study had received anticancer treatment at the age of 3, which is known to be a critical age for the development of premolar and second molar teeth. While microdontic premolars are most often found in patients treated within the age range of 19-24 months, the 31-42 month period is also known to be one of increased risk for premolars. 23 Microdontic second molars are most often found in patients treated in the 31-36 month age range, which includes the age at which the patient in this study underwent chemotherapy.
Conclusions
Tumors appearing in the oral cavity always require an in-depth assessment of their nature and origin.
Chemotherapy elicits late complications in tooth development in children.
